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ABSTRACT: 

PURPOSE: To simply manufacture an array substrate without producing a 
hillock on the surface of aluminum. 

CONSTITUTION: An aluminum alloy is deposited, in 200nm, on a glass substrate 
1 by a sputtering method, it is patterned, a scanning line 2 used also as a 
gate is formed, and a surface oxide film which has been produced on the surface 
is removed by a reverse sputtering method. A molybdenum-tantalum alloy (MoTa) 
film 16 is deposited, in 150nm, on the scanning line 2 used also as the gate, 



7/3/07, EAST Version: 2.1.0.14 



it is annealed at 430°C for one hour in a vacuum annealing furnace, and an 
aluminum alloy layer 17 is formed on the surface. After the aluminum alloy 
layer 17 has been formed, only the molybdenum-tantalum alloy film 16 is 
dry-etched and removed. A semiconductor layer 10 is formed, and a display 
electrode 12 is formed by using an ITO as a material. An aluminum layer is 
deposited, and a signal line 14 used also as a source electrode and a drain 
electrode 13 are formed. 
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Disclaimer 

This English translation is produced by machine translation and may contain errors.The JPO, the INPIT, and and those who 
drafted this document in the original language are not responsible for the result of the translation. 

Notes: 

1, Untranslatable words are replaced with asterisks (****). 

2. Texts in the figures are not translated and shown as it is. 

Translated: 10:20:44 JST 07/04/2007 

Dictionary: Last updated 05/18/2007 / Priority: 1. Information communication technology (ICT) / 2. Electronic engineering / 3. 
JIS (Japan Industrial Standards) term 



FULL CONTENTS 
[Claim(s)] 

[Claim 1] The scanning line which consists of metal which used aluminum as the principal 
component, and serves as a gate electrode on an insulating transparent base, The 
semiconductor layer formed in the side which counters the gate insulating layer formed on the 
scanning line which serves as this gate electrode, and this gate insulating layer, In the 
manufacture method of the array substrate for liquid crystal displays of having provided the 
thin-film transistor which has the signal line which served as the source electrode, a drain 
electrode, and the display electrode by which pattern formation wias carried out After removing 
the surface oxide film produced in the scanning line which serves as said gate electrode and 
removing this surface oxide film, The manufacture method of the array substrate for liquid 
crystal displays characterized by alloying the surface of the scanning line which laminates a 
high melting point metal layer to the scanning line which serves as said gate electrode, and 
serves as said gate electrode, forming an alloy layer, and removing only said high melting 
point metal layer after this alloy layer formation. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture method of the array substrate 

for liquid crystal displays of having provided the thin-film transistor. 

[0002] 

[Description of the Prior Art] a thin-film transistor array is applied to an active-matrix type liquid 
crystal display element, compared with other liquid crystal display elements, is boiled 
markedly, is excellent in the height of a contrast ratio, and the point of a speed of response, is 
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regarded as the favorite of a plane type display device, and is in the limelight in recent years. 
[0003] moreover, it follows on the amount of [ of a liquid crystal display ] display becoming big- 
screen-izing and highly minute-ization, and high resistance-ization of the scanning-line 
resistance by the line width by that the length of the scanning line becomes long or making the 
numerical aperture of a pixel into about 1 law becoming thin takes place. For this reason, the 
wave of a scanning signal is distorted and the propagation delay of a signal happens. And the 
wave-like distortion of a scanning signal and the propagation delay of a signal become uneven 
[ a picture ], and appear, and image quality degradation is caused. 

[0004] Therefore, in order to prevent deterioration of quality of image, it is necessary to make 
scanning-line resistance lower-resistance-ize. And although what is necessary is just to , use 
the aluminum (aluminum) which is a low resistance metal for scanning-line material for lower- 
resistance-izing, if aluminum is used independently, a hillock will be produced to aluminum in 
the heat treatment process in a manufacturing process, and the layer insulation nature of the 
scanning line and a signal line will be worsened greatly. 

[0005] And the structure which laminated the high melting point metal is on aluminum as a 
method of preventing a hillock. The composition of the conventional parallel of the thin-film 
transistor array what is called using this laminating structure gate is explained with reference to 
drawing 2 based on the manufacture method of the transistor array for a display. 
[0006] First, pattern formation of the scanning line 2 which serves as a gate electrode is 
formed and carried out by being made from aluminum (aluminum) on the glass substrate 1. 
[0007] Next, the molybdenum tantalum alloy (MoTa) layer 3 is formed on the scanning line 2 
which serves as the gate, and it patterns so that the scanning line 2 which serves as the gate 
may be covered. 

[0008] Then, the silicon nitride (SiNx) film 7 which turns into the silicon oxide (SiOx) film 4 and 
the silicon nitride (SiNx) film 5 as a gate insulating layer, and turns into the amorphous silicone 
(a-Si) film 6 and a protective coat as semiconductor membrane is laminated one by one by a 
plasma-CVD method. And the amorphous silicone (n+a-Si) 8 of lower resistance is formed 
after patterning, and the semiconductor layer 10 is formed. 

[0009] Next, on the silicon oxide film 4, by being made from ITO (indium tin oxide film), the 
display electrode 12 is formed by the sputtering method, and pattern formation is carried out. 
Then, on amorphous silicone 8 and 9, it is made from aluminum, it is formed by the sputtering 
method, pattern formation of the signal line 14 which served both as the drain electrode 13 and 
the source electrode is carried out, and the array of the thin-film transistor 15 is manufactured. 
[0010] 

[Problem to be solved by the invention] However, for the hillock prevention of the aluminum of 
the scanning line 2 which served as the gate electrode in the Prior art shown in drawing 2 in 
order to make the molybdenum tantalum alloy layer 3 into laminating structure on the scanning 
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line 2 which served as the gate of aluminum, a patterning process is turned two, and if there is 
nothing, it will not become, but the manufacturing process has the problem which becomes 
complicated. 

[001 1] This invention was not made in view of the above-mentioned problem, does not 
produce a hillock on the surface of aluminum, and aims at offering the manufacture method of 
the array substrate for liquid crystal displays which can be manufactured easily. 
[0012] 

[Means for solving problem] The scanning line which this invention consists of metal which 
used aluminum as the principal component on an insulating transparent base, and serves as a 
gate electrode, The semiconductor layer formed in the side which counters the gate insulating 
layer formed on the scanning line which serves as this gate electrode, and this gate insulating 
layer, In the manufacture method of the array substrate for liquid crystal displays of having 
provided the thin-film transistor which has the signal line which served as the source electrode, 
a drain electrode, and the display electrode by which pattern formation was carried out After 
removing the surface oxide film produced in the scanning line which serves as said gate 
electrode and removing this surface oxide film, it alloys on the surface of the scanning line 
which laminates a high melting point metal layer to the scanning line which serves both as said 
gate electrode, and serves as said gate electrode, and only said high melting point metal layer 
is removed after this alloying. 
[0013] 

[Function] This invention removes the surface oxide film produced in the scanning line which 
served as the gate electrode which used the aluminum used as the hindrance of alloying as 
the principal component. By alloying between the aluminum of the scanning line which 
laminated the high melting point metal layer and served as the gate electrode, and a high 
melting point metal layer, and forming an alloy layer on the scanning line which served as this 
gate electrode, a hillock is not produced on the surface of aluminum, and it can manufacture 
easily. 
[0014] 

[Working example] The manufacture method of the array substrate for liquid crystal displays of 
one working example of this invention is hereafter explained along with the manufacturing 
process shown in drawing 1 using a reverse stagger type thin-film transistor (TFT). In addition, 
the same sign is attached and explained to the portion corresponding to the conventional 
parallel shown in drawing 2 . 

[0015] As shown in drawing 1 (a), 200nm of aluminium alloys are made to deposit by the 
spatter method on the glass substrate 1 as an insulating transparent base with a silicon oxide 
(SiOx) film by a plasma-CVD method, and the scanning line 2 which patternized and served as 
the gate electrode is formed. In addition, as an aluminium alloy of the scanning line 2 which 
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served as this gate electrode, copper 1 atom percent and a silicon 0.5 atom percent **** 
aluminium alloy are sufficient, for example. 

[0016] And the surface oxide film which was produced on the surface of the scanning line 2 
which served as the gate electrode of this aluminium alloy and which is not illustrated is 
removed by a reverse sputtering method. 150nm of molybdenum tantalum alloy (MoTa) films 
16 are made to deposit as a high melting point metal layer on the scanning line 2 which served 
as the gate electrode with which this surface oxide film was removed, and which is not 
illustrated. In addition, it prevents that alloying is barred by removing a surface oxide film in this 
way. Where this molybdenum tantalum alloy film 16 is formed, as an annealing is carried out at 
a 430-degree C vacuum annealing furnace for 1 hour and it is shown in drawing 1 (b), the 
aluminium alloy layer 17 is formed in the surface of the aluminum of the scanning line 2 which 
served as the gate electrode. Furthermore, after forming this aluminium alloy layer 17, only the 
molybdenum tantalum alloy film 16 is removed by dry etching. 

[0017] Then, on the aluminium alloy layer 17 and the glass substrate 1 [ with plasma CVD ] 
The continuation deposition of the four layers of the silicon nitride (SiNx) 7 used as the silicon 
oxide (SiOx) film 4 as a gate insulating layer, the silicon nitride (SiNx) film 5, the amorphous 
silicone (a-Si) film 6, and a protective coat is carried out. The semiconductor layer 10 consists 
of these silicon oxide films 4, a silicon nitride film 5, and an amorphous silicon film 6. And the 
upper silicon nitride film 7 is patterned and the n type amorphous silicone (n+a-Si) film 8 is 
deposited by a plasma-CVD method as contact of the signal line 14 and the drain electrode 13 
which served as the source electrode after the pretreatment. Next, the amorphous silicon film 6 
is patterned and ITO (indium tin oxide film) is formed for the display electrode 12 which is a 
transparent picture element electrode as a material on the silicon oxide film 4. Then, etching 
formation of the opening 18 of the scanning-line pad section is carried out with HF system 
etching solution. And by the spatter method, an aluminum layer is made to deposit on the n 
type amorphous silicon film 6, and the signal line 14 and the drain electrode 13 which served 
as the source electrode are formed. Then, by RIE (Reactive Ion Etching), the n type 
amorphous silicon film 8 on a back channel is removed, and the array substrate for liquid 
crystal displays which has the thin-film transistor 15 is completed. 
[0018] In addition, resistance of the scanning line 2 which served as the gate electrode 
according to the experiment was set to abbreviation .Ikomega, when average line breadth was 
30 micrometers and it set scanning-line length to 20cm. Moreover, the short-circuit between 
layers with the scanning line 2 which served as the gate electrode by the hillock of the 
aluminum of the scanning line 2 which served as the gate electrode, and the signal line 14 
which served both as the source electrode was not generated. 

[0019] In addition, as a metal which constitutes the molybdenum tantalum alloy film 16, a 
tantalum, titanium, chromium, molybdenum, a molybdenum tantalum alloy, etc. can be used, 
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for example. 

[0020] Moreover, what is necessary is just to perform thermal annealing as a means of alloying 
the spatter energy at the time of a laminating of the molybdenum tantalum alloy film 16, or after 
a laminating. 
[0021] 

[Effect of the Invention] According to the manufacture method of the array substrate for liquid 
crystal displays of this invention, the surface oxide film formed in the scanning line which 
served as the gate electrode which used the aluminum used as the hindrance of alloying as 
the principal component is removed. By alloying between the aluminum of the scanning line 
which laminated the high melting point metal layer and served as the gate electrode, and a 
high melting point metal layer, and forming an alloy layer on the scanning line which served as 
this gate electrode A hillock is not produced on the surface of aluminum, and it can 
manufacture easily, and since it is lower-resistance-ized by using aluminum, big-screen-izing 
of a liquid crystal display and highly minute-ization can be attained. 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the manufacturing process of one working example 
of the manufacture method of the array substrate for liquid crystal displays of this invention. 
[Drawing 2] It is the sectional view showing the conventional array substrate for liquid crystal 
displays. 

[Explanations of letters or numerals] 

1 Glass Substrate as an Insulating Transparent Base 

2 Scanning Line Which Served as Gate Electrode 

4 Silicon Oxide (SiOx) Film as a Gate Insulating Layer 
1 0 Semiconductor Layer 

12 Display Electrode 

13 Drain Electrode 

14 Signal Line Which Served as Source Electrode 

1 5 Thin-film Transistor 
17 Aluminium Alloy Layer 



[Drawing 1] 
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